Inappropriate antibiotic use is associated with increasing antibiotic resistance, healthcare costs, adverse 73 events and poorer outcomes. The global magnitude of inappropriate antibiotics prescription is not well 74 defined. In a recent study from the US, nearly one-third of the antibiotics prescribed in the outpatient 75 setting were deemed to be inappropriate. 1 Upper respiratory tract infections are the most frequent 76 diagnoses associated with antibiotics prescription in the outpatient setting, accounting for nearly half of 77 such prescriptions.
2 Between 30-64% of the antibiotics prescribed for upper respiratory tract infections 78 are considered to be inappropriate. 1, [3] [4] [5] [6] There are variations in the rates of inappropriate antibiotics 79 prescriptions, with much lower rates reported from some European countries compared to the US. etiology. In conditions where bacterial and viral etiologies were equally likely, or a preponderance of 111 evidence did not clearly identify the etiology to be viral, we erred on the side of conservatism in labelling 112 antibiotic use as appropriate for such conditions. We then retrieved all antibiotic prescriptions 113 submitted with those claims. Claims for medications prescribed are submitted along with primary 114 diagnoses associated with the claim. We excluded claims for topical antibiotics. The claims were 115 restricted to providers in the private sector and to Qatari nationals due to the gradual phasing-in 116 approach of the national health insurance plan. 117
118
We tabulated antibiotics prescription by condition and by age category. We also tabulated prescription 119 by specialty/subspecialty of the prescriber as recorded with the regulatory authorities in QatarA c c e p t e d M a n u s c r i p t Emergency Medicine physicians accounted for only 2% of the prescriptions, but the highest number of 143 inappropriate prescriptions (74%) among those with >1,000 claims. (Table 2) A c c e p t e d M a n u s c r i p t 8 145
Cephalosporins were the most commonly prescribed group of antibiotics (43% of all claims), followed by 146 penicillins (including combination with enzyme inhibitors, e.g. amoxicillin-clavulanate, 28%), macrolides 147 (19%) and fluoroquinolones (9%). (Table 3 ) Nearly 5% of all claims were for intravenous antibiotics. 148 (Table 4 ) Although data are not available for two complete years, there were less claims for antibiotics 149 in the peak summer months (June-September) compared with rest of the year. (Figure 1 In this study of outpatient Qatari population in the private sector, we found that 45% of the patients 158 who were prescribed antibiotics for upper respiratory tract infections were for an inappropriate 159 indication. The largest number of prescriptions were from General/Family Practice physicians, followed 160 by Pediatrics, Internal Medicine, Otolaryngology and Emergency Medicine physicians. Together, these 161 five specialties accounted for nearly 99% of all prescriptions for upper respiratory infections. 162
Inappropriate prescription rate was lowest among the Pediatrics physicians (34%) and highest among 163 the Emergency Department physicians (74%) among this group. 164
165
There is an increasing recognition and concern about inappropriate antibiotics prescriptions globally. 166
Despite concerns of increasing antibiotic resistance, increasing costs and potential adverse events, there 167 is no clear indication that inappropriate antibiotic prescription rates are decreasing. After an initialA c c e p t e d M a n u s c r i p t 9 decline in the 1990s and 2000s, the overall prescription rates have stabilized or reversed. 10 There are 169 significant differences in such prescriptions in various countries, and higher rates of inappropriate 170 prescriptions are associated with higher rates of antimicrobial resistance. 9, 11, 12 Upper respiratory tract 171 infections are by far the most common diagnosis for which antibiotics are prescribed in outpatient 172 settings, accounting for nearly 80% of all such prescriptions. 13, 14 Adherence to guidelines for antibiotic 173 prescriptions in outpatient setting is low in the absence of active interventions. 4 It has been shown that 174 behavioral interventions and peer comparison reports can lead to a decrease in inappropriate antibiotic 175 prescriptions, even in absence of restricting prescriptions or changing how physicians are paid.
11 A 176 review of literature also suggested that educational interventions were associated with a decrease in 177 inappropriate prescription in two-thirds of the studies reviewed.
15 Institution of such intervention 178 programs may be beneficial in the State of Qatar to reduce inappropriate antibiotic use. 179
180
We found that the Emergency Department physicians were more likely to prescribe antibiotics for an 181 inappropriate indication compared with other specialties. This may be due to the acute nature of the 182 presenting illness perceived to be severe enough to warrant an emergency department visit, lack of 183 proper follow up after discharge from the emergency departments, physician related factors or other 184 unknown causes. Such data may help inform policy makers who to target first in education and 185 behavioral intervention campaigns. 186 187 An interesting finding was the use of intravenous antibiotics in nearly 5% of the outpatients in our study. 188
There is rarely a justification for use of intravenous antibiotics in the outpatient setting. While the 189 inappropriate use among the intravenous prescriptions was only 23% (about half that for oral 190 antibiotics), the reasons for this are unclear. A diagnosis appropriate for antibiotic prescription may have 191 led the prescribers to believe that the illness is more severe, or a perception that intravenous antibiotics 
